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mm m 

[oooi] tett&mmm (cbn) $r&mirz>mi&& our, cBm^m \m-r%h 

[0002] cBN (cubicboron nitride)}^ ^^^Ki^C^g'^fc^^U ^>f^> 

^/^(D^XJMclfroTf^oTtfco 
[0003] ^Jfcfct). #Rtf^f?£^ 

cBN*fc : f«:jSgj»SUfccBN«g3Sfls* s *Pe>tuTV^ 0 rojfc^fm, cBN*fc^<£>^£ 
#Jfctfett4"fcV^ifcftr^ cBN^^^T'^ffl-rSi^^L-C^bfct^-e 
fc5 0 Lfc^t, cBN^I^±CDg!M«^^V\ ZtUZLttL-X, j£*Sfl^£>cBN*fc 

[0004] mfrXWati* cBN*fc^0>^#**:fa±$*, cBN«[^IPJ±*SS5«-KJS:bfc#» 

ffc^LTNu Co, Mn, Fe, V$5£TfCr<DM&&&m^Z>Z.kX, cBN&«tBS{-S 
j££i2r. *fcAl^^cBN^^^ixj^^«^^^J;t)^^^M^5^r&^^ 
^$tLTV>5„ #fT-^C^3«, #fT-^Ci^2fc|Rl#tCcBNO^*0#V^^ 

cBN«j|J|$frS^&r:i:*s-e#5JK3t^fe«:M^UTV^„ 
[0005] ^#f^^^4{i,cBN^-7-^l(D^^M^UT#^btLS^^^^^^U-CV^§ 0 
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[0006] «pfFS:iKl:#MHS53-77811-t^# 
4#fF3Clfc2 : #^Bg52-43846#42t« 
#fF«3 : #4*Bg57-59228#4MB 
^?F»4 : «^HS63-20792-^# 

[0007] cBN<^^W*Si«<#*M»^^U^^fr*#5fc*fctt, .cBNtfc-^ij&SS 

[0008] *t(Dffi^ cBN(D^mm<Dm^^BNn^-m±^^m^m't^cBNm^xi-t 
, ffi&t£j:Mmfii&nbtix\,^\,\ *&mte. ±m<Dmm&&M&:u m%.m& 

[0009] ^m^h^cBNm^m±^m^mm^ir^cB^m^w-^(D > c bn*&^± 

cBN»^|SJdbO|$^ % Bi!fcn<nfrmfc±%<mm~fZb(D%j% J $:nx 
[0010] #36Wtt, cBN*fc^-|^±^«!i-5^3S$^»C*3V>"C, cBN^A£ifJ£>TcBN<£> 

coon] aic^Mi^tts^-o^wtt, tt&m\mm(cBi4)m¥bmt&LtzcBimtt 
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frbm, mffifcrp ^cBN^^Mg§r0.03fi*%^T, /^oLi£0.00m*%W-h0.05 
[0012] cBN^^tf^cBN-^^i^, 70^^%^±98^^%J^T<^^(-, cBN^I^l 

±<offl&, tfe&mm&*%<tt^k*n*\&ut* ^cBNco^m&m^t. cb« 
$t^cocBN^^r^o^^i^^^^ia5^^$^±T*w^i-efc6o -tu*. 

cBN^ft^70^%*«O#^^«tH^^^cBN^I^±(D^®^^/jN$< 
^98^%^S^^#^^«cBN^^{$:^(DcBN^^^(D^^^W$P5>^^ 
[0013] £7c, cBN^#:^tf>aift^fcm, Cojk&m, AUt&m, WC#>£XfZ.fttb<Dm 

mmmmu C BNm.^m±^^^, cBN^-<Ditmn&*m%x%z>frtbx$>% 
0 wc«, ^u^mmm^M^cBNCDmBmmm^^n^tz^m^bmm^ 

^muMcbi^x^m^mbfj:^ 

[0014] cBN^f^OcBN^^Kl, Mg^o.OSmftyoiUT/Ji^oLi^O.OOimftro^iO.OS 
if(D^P^)m^>!JP^T. $e>tc:cBN^-7-^t^#LTV^am*(7)Li^cBN^--7-(D^ 

mn^^^xmmbvxi^mir^bxh^ -r^*^ un, cBNm^m<DRfcx 

2 3 

;&LLi BN ft^<Dj^^£<^ cBN^^-[R]db<D^^i/n^^JEiii-§ 0 cBN^^- ^cD 

3 2 
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2 3 

[0015] — Mgfi^k^l^^b^i-V^*, cBN^^te^MgO^LT^&U 
^Mg^igPJ&^iS, 

<5*:fe, ilg^OSIS^fiTtSo ^^(DcBN^|g^:^*DV>T^, Mg7C§St2r#<^ 

[0016] JLfa<5O t fc5i-cBN' : t='<^Mg(D-^^-ft^0.03lt*%WTs _S-OLi£>-^:l;£0.00lM 
*%W±0.05m*%^Tti-S^i:T\ LiCO^^^-h^^B^bcBN^IHdr 

(D^n^xmm^. cBwm^<D^m^±m^±-r^o i^i^^cbn^ 
cBNm^t, mnffi&ttftMfc&mfrbm, msfci 1 ocBN*&^^ Mg ?ro.o3a* 

%KT, ^^oLi^0.001fi^J^_h0.05fiS%WT^LTV^5ir^r H p IM^'^bW^M 

[0018] cBNttjefW ^a^-S-fcm, AHb^£i-5r£fls#&^^££&mfflLfc, 

cBm.7-kRfoL,xAHk&mtfj:z>o A\n~£t^ cBNm^'m±^^^mm 
ftm&hmu cBNm^<Diir&Mm&M&ir%±x*$j}m>&z>o ^x^vxnb 
ti&m^m-z, wmnMt^xmmx^ 0 *lt, u^Mg^m^, m-o&wh 
mmx&% 0 

[0019] mffifc*P<VcBNm?t)K Ca, Sr\ Ba*3j;U?Be<D5E^^^}lfm^:-«^±^H- 
-eO.OOlft^WJiO.Sma^WT-^^^rir^M^LV^ Ca, Sr\ Ba, Bet, Li£|^l 

m ^cBNm^-(DWif&n • ffi&i® fc*3 v ^xmmt^x^m -rz>fabx&% 0 mm^m 
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[0020] mftifc* (DcBN^n, Si, G a &£XfL a <D^mfrbmtftltc.~mM±.$:&$\'X» 
0.00imfi%W_b0.5m4%WT^«^^M*UV\ &W%-mi^ Si, Ga&J;^ 

[0021] ^ft^cBNij&W, Mg^0.01fi4%^T, &oLi£0.01fi4%.£*_h0.03M*% 

ur^m^^m^\cBNmihm±<D^^hi l m^m^m^x^ 

[0022] mmm^i^it, Tu V, Cr\ Zi\ Nb, Mo, Ta, Hf\ Fe, Ni, Cu, SiCD5n^(^P^^*t 

)/5^^fm^c-a^ji^ti-T^^#:^^o.ooma%i^±i.5M4%wT^^--r 

[0023] ^■Br»^itt'ft^*H"rbJ;V\ cBN&*tft:&K3i-r5ifl@ 

[0024] #^K<0*E*§#W\ cBN&^itt^g^L-O vf, bd^cBNtfe^-IHi^g^laJ 
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[0025] j^t\ *3&w<Dnm<Dj&m&m.m't2> 0 
mmm 1 

[oo26] ¥mim » m<DcBNffijfctt&&tfW3z£&mmi,tt 0 z.<Dn&ttmtt*, sou 

JfU;<9, cBN^^^OcBN^(D^ft^^%^fflbfc 0 fib, ^#<0* 
ttifcj\ cBN N WC^cD^-CfeSCo, Al^te&M<a**##^5^3£LTth3*L 
• fc„ . 
[0028] [*1] 
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cBNMS 




(#8!%) 


Li 
(**%) 


Mg 

(fiS%) 


(fift%) 


1* 


65* 


0.021 


0.007 




2 


75 


0.022 


0.006 




3 


85 


0.021 


0.007 




4 


90 


0.020 


0.007 




5 


95 


0.019 


0.008 




6* 


99* 


0.020 


0.007 




7* 


90 


* 


0.007 




8 . 


90 


0.006 


0.007 




9 


90 


0.013 


0.008 




10 


90 


0.041 


0.007 




11* 


90 


0.062* 


0.006 




12 


90 


0.020 


0.002 




13 


90 


0.020 


0.015 




14* 


90 


0.022 


0.040* 




15 


90 


0.021 


0.007 


Ca ; 0.05 


16 


90 


0.020 


0.007 


Ca ; 0.1 


17 


90 


0.021 


0.008 


Ca ; 0.4 


18 


90 


0.021 


0.007 


Sr ; 0.05 


19 


90 


0.020 


0.007 


Ba ; 0.03 


20 


90 


0.020 


0.007 


Ca ; 0.1. Sr ; 0.08 


21 


90 


0.019 


0.007 


Ca ; 0.1, Be ; 0.05 


22 


90 


0.021 


0.007 


Ca ; 0.2, Sr ; 0.2 


23 


90 


0.021 


0.007 


Ca ; 0.06, Si ; 0.12 


24 


90 


0.020 


0.07 


Ca ; 0.07, Si ; 0.40 


25 


90 


0.020 


0.08 


Ca ; 0.07, Si ; 0.61 


26 


90 


0.020 


0.08 


Ca ; 0.09, Sr ; 0.07, Si ; 0.10 


27 


90 


0.020 


0.07 


Ca ; 0.06, Ga ; 0.10 


28 


90 


0.021 


0.06 


Ca ; 0.07, La ; 0.09 



[0029] £fc, cBNmffii£&®m®$5ftx\ mmo%M±65%^m(Dffim&2fe%r%iLtz 

T&femMltr -<£cBN#*&#3tas-^-r5Mg, Li, Ca, Sr, Ba, Be, Si, 
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[0030] ^^.M^^^^^nTV^cBN^^cD^^iJttti^MLfeocBN^ 
flv^HXU ISOmi&SNGA120408(D?fm^-a)I'J^^^#^: o ~fhh(Omm 

^«9f=0.2mm/rev., j®5£ 

mmm-. io# 

[0031] [^2] 
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mmm 1 


mmm 2 


mmm 3 














(mm) 




W/ (m • K) 


(#) 


1 * 


0. 222 




60 


2 


2 


0. 123 


5 


130 


12 


3 


0. 113 


4 


140 


13 


4 


0. 106 


4 


160 


13 


5 


0. 103 


2 


170 


15 


6 * 






80 


1 


7 * 


0. 21 


28 


90 


. 4 


8 


0. 145 


8 


140 


10 


9 


0. 135 


5 


150 


12 


10 


0. 137 


9 


130 


11 


1 1 * 


0. 282 


20 


90 


5 


12 


0. 099 


2 


170 


14 


13 


0. 147 


9 


120 


10 


14 * 


0. 361 


23 


80 


5 


15 


0. 094 


2 


170 


14 


16 


0. 09 


ft L, 


180 


15 


17 


0. 133 


5 


140 


13 


18 


0. 098 


2 


160 


15 


19 


■ 0. 096 


1 


160 


15 


20 


0. 092 


2 


160 








ft L 


170 




22 


0. 129 


6 


140 


13 


23 


0. 087 


ft L 


180 


17 1 


24 


0. 09 


ft L 


190 


18 ! 


25 


0. 108 


5 


150 


13 


26 


0. 086 


ft L 


200 


16 


27 


0. 085 


ft L 


190 


16 


28 


0. 088 


ft b 


190 


17 



[0032] i^V^;Vl-6(Di:b^^cl;9,cBN^S^70^%*«^i^V^l«Btf®J* 

5^W5. cBN^W4^>ft<, cBN&=T'ft±ifi1ttemm$:bZZ.bifi 
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[0033] V-l/-7;V^ 7, H*5j;m4(DJt^-r5o ^PJ^S^V ^-C^$^ci^^/W 
[0034] Mg^0.01fi*%J:<9^^V>^^/M, 7, 8, 9&J;mOOJti£(;iJ;^ cBN^-T-f 

^Li^-^i^o.omiro^io.osfiiro^r^-r^^^, »j»t£a 3 £^ft 

ZZ.k&ftfrZ>o Li^0.0im*%W±0.03m*%i^T^^^/l-4, 13£>J;m4cDJt 

[0035] ^>-^4*5«t m5—22<Dttm^ £<9 y cBN*fc^ <P t-Ca, Sr. Ba, Be^WbTV 
Vv^7VW£ittfcL/T\ Ca, Sr. Ba, Be<£^K£t>— SOTG^^ff^OOlfifl: 
%W±0.3M*%^T^' ; fi'UTV^f-V7 B /H5, 16, 18~21^jSi|£tt(;i£<9»,3 
^£^#^£0 £/c, f-^H7, 22^19. iiPJftCa, Sr, Ba, BeWi, c£WJi§£&t££ 

[0036] i^-^/W*5j;U«23-28(7)Jt^{c:J;«9, cBN^-T^ 1 ^, Si, Ga^XJ^La^^X^^ 
^^^/WtktmVX, Su Ga&&XfLa<D^td:<bh~m<D^m&&n'e0.00im 
ffi%J^±0.5fii%^T^bTV^^^^23, 24:fcJ;tF26-28/Wm^ttf;i£ 
'9MtlZ>Z.t&ftfrZ> 0 *fc, l^^/^^iglUJ&Ca, Sr. Ba, BefCte, <£<9lW££t£ 

mmm 2 

[0037] ^wji-ei!i^Lfc^^#j|sf^fflv>, mn&mmm*&mmi,ito m^m^ 
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mm-M-r&mm FC250 y^^M\n 

tym$z{ t ¥;ty$m& V = 2500m/min., ^0«9^^Rd=30mm, Ad=0.3mm, 
i£«9f=0.2mm/2K f£*^ #J8iJB#Pfl30# 

[0038] ^■^/\-i-6<Ditm^.x'o, cBN^mmo^m%-^m<D^^'/vmmM,m^ 
f£cBN^7-iin±^#m«^ 

!&fttf'Pte<mffifo^^m^\ ttc^&W)$wc£Z)cBNm7-m±<D*y? 

[oo39] f-^/w, 7, imxm4(D&®i&-rz> 0 ^mmmm^^^xftmztitc^ 

frZo mn^u<^^mm^m^x^cBun^m±(D^x^R!t^ 
^BLfofrmm^m, ^<Dtc^cBum^<^m^m^m<mmm^^tc^tn 

-rztitb, ^(DmMfttimfcmm&m ^BN^m^^x^mmtm. cbn^ 

[0040] Mg/^O.OlMa^J^&V^^://^ 7, 8, 9*3«tU?10Oit^^J;*9, cBN^cJa 

©Li^#i^o.oiMi%^±o.03am%WT^#i-^^^,^m^^^^>^< 

, nmfe&£<9mtiz>z.bfrfrfrz> 0 Li^o.oifift%w±o.o3m*%wrw^/^ 
4, lsjo^u^Hcoit^^j:^, cBNm^*<DMg^mtfo.omm%£XT<DM&^ 
mm,m-4:m^p^<,mmm^mti^b^^ 0 

[0041] i^->'^4*Dj;tl ? 15-220lt^{'J;«9, cBN^f {'Ca, Si\ Ba, BeSrlt^LTVvk 
V^^/Wirit^LX, Ca, Sr. Ba, Be^^KKt^ ®<£>7U^£l^f+-e0.00lM4 
%^±0.3M*%WT^LTV^1^>oOW.5, 16, 18-21^^^^/>^<, jftf$ 
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mz.£<QmtlZ>^ttfftfrZ> 0 fyy/H7, 22£«9, i®fHJ&Ca, Sr. Ba, BetC}*, 

[0042] i^^^/W*5j:t/23-28^Jtg?.i-^ 0 cBN^cf Id, Si, Ga&J^La^^LW 
ftl^^A^tt^LT, Si, Ga*Dj;U^LaCO/>^<^-«co5£^^tf i -eo.OOLm 
4%a±0.5S*%J^T^LTV ^^-^^23, 24*dJ;^26-28^^H^^/>^ 
C Mmmz£<0mtlZ>Z.h&frfrZ> o ^>"^/V25j;t9ii§PJ^Ca, Sr. Ba, Beiat 

mmm 3 

[0043] mmm\xm^tmm^m^m\^xm^m^nm\.tz. a £-r\ iso^i& 

SNGA120408^^^<D^0iiJffl^7°^®iUfe o ^.tlh<DWm^y^m^\ &LT<D 

mm-M-r^m^ FC300 e^<DvmH%m ft&mmT. 

tym&ft-.tynmjg. V = 700m/min.,i2Ji9i£^d=0.5mnn 
3£9f=0.2mm/rev., fj&5£ 

[0044] i^^/H-6(DM:^^J;t9, cBN^^*^ 7 0^%^^(D^^/H«§]giJ^ 
fC^ti^^C, ^0^$Qffl(^So*V^-C^M$tbfc:1^V7 o /^2-5(D^:^##(Dl/6- 

[0045] i^^/w, 7, ii^tm^jt^-rso ^mmmiz.m^^xftmztitc.y-^ 
^^Atitmx^x, u^mmx^^tc^>^7^xm^x(Dmmmntj:Mcm 
-fotm^^btfftfr&o ^Hte, WsMm&w<D&<DMm^\z£%cBNn7-m±<D 

^K$5ISj;l9Li&5V^«Mg^^.V^i^V^/Hl, 14t«§TOIS tCg^l 
^t$ftfci^V^4^W:^LT^m*Wl^^^v^t^^^ o -^^^ cBN3f& 
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^<Di§PJfrLi, Mg^ 

[0046] Mg£S0.0lM%£^ftV>^://HL 7, 8, 9&£XfilO<Dttmz&9 , cBNttH^ 
OU^S*S0.01fi*%£Jl±0.03Slfi%WT#^rt-5i:#^, 
<, B»^SttdS±5ffiV5ii:«s^36^. Li^0.01fi*%^_b0.03mft%WT 

Ot^/W, 13*3«fO { 14©Jttfc{C«t«9, cBNftW^(7)Mg-g-#a:^0.0ia:i%^T 

[0047] f-^/W*5j;t5l5— 220JtKiJlJ:t), cBN^-T-cfifeiCa, Sr, Ba, Be^^bTV ^ 
l^V^M^JttRLT, Ca, Sr, Ba, Be0>4»fe<fcfc— SOTC^^ff-eO.OOlM* 
%W±0.3fiS%WT^LTV>5^^/H5, 16, 18-21*s^tR*W5Wfr*S* 
<, M&&mz£QmtlZZb&fti>*Z>o fy//H7, 22£9, i®PJ&Ca, Sr, Ba 

[0048] 1^://M:fc«fctf23~28<7)JfcffctCj;9, cBN^^t^ Si, Ga*S,fctfLa&^'^ri/tV 
ftV^^/W^it^Lr, Si, Ga*5j;U?La<Z>^<^t>— ®O5u^^#f+-e0.00lM 
ft%W±0.5a*%£jlT^#b-CV^i^>'7 P /V23, 24&«fctf26— 28flS^ii3rO<C>B# 
P^S<, W^att^^^MtLS^^^^^ £^ ^>-^/V25j;i9ii§PJ^Ca, Sr, 

Ba, Bern, xK>mxm^\^±^^mtmm^ti^^fc 0 
[0049] mmi^nmjtmmm^mrm ^xmxttmsut. *t , t*m#^-4, 7, 

H*3j;m4O^:JfT^S:ffi!|^L7t 0 fWtt* S£6mm, ffi3mnu J?£0.4— 0.45mm£>8fl 

#(C224kgf/mm 2 , 170kgf/mm 2 , 182kgf/mm\ *5j;r^l75kgf/mm 2 "Cfco^o 
[0050] -V-l/Zf/VA, 7, ll:*3«fcm4<©Jfctfc&i-5o *^WI|IS(^<3V^T^M^^c^V 

ISj:t)LifcSV>«Mgj5S^v^^^Wl, 14t,$fl^^ 0 -cv^ ^*U2, cBNfcfc-^ 
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[0051] ^r-CB: , m&&&&W4&Uto 10 n m<BcBN|&*£Mo&«fc**U Al 

Sr»a$*>!C^e>JE^6.0GPti, ?a^l400 c CT*30^^^^Ufc o #b^/ccBN^^^ 

^^Jl^l^^O^^^TcBNfe^(D^*^»%-e^[|±JL/c„ 
l^[II#<D^^TcBN!^^(D^ffi^^^^ofccBN#^at^^ 

. iEM^cBN^W4, cBN^f OftMft7C***«3fcgs--t- 0 
[0052] [^3] 





(#«%) 




mifmmnm 

(mm) 


Li (Sfi%) 


Mg (fift%) 


29 


88 


0. 020 


0. 007 


0.185 


30 


88 




0. 070 


0. 336 


31 


88 


0. 066 


0. 080 


0. 295 


32 


88 


0. 021 


0. 050 


0. 302 


33 


88 


0. 021 


0. 030 


0. 200 


34 


88 


0. 05 


0. 07 


0. 190 


35 


88 


0. 05 


0. 03 


0. 220 


36 


88 


0. 06 


0. 03 


0.270 


37 


88 


0. 05 


0. 04 


0.270 



[0053] mbtltccBNmgfo&MlLU ISOgM&SNGAl 20408<DMtfi(Dty i»^£r#7c 0 

mm&?fi'(A<m& fcd4502l# nmmnmj: 

^8y^#;^fi'J3iSV=3OOm/min.,-50!5ii^.d=O.3mm, 
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i£9f =0.2mm/rev., ?S*S> 

mmm i5# 

[0054] ^W/V29-37J;«9, ^WttK^S^V^fW^ttfel^^/^^JtlJELr, Li 
^^m^t^^^o^^/V30«W^tS^^5-i:^^^^ o ^tbf*. ^Pl^-^W 

mmm 6 

[oo55] mmmtmm^^nm » m^^mMM^^^bx » mur^mwm^- 

%WCfrttZ>ffi$i-ehZ>o SfeUPJS^t&^ri, Ti, V, Cr, Zr, Nb, Mo, Ta, Hf\ Fe, 

m<£t>, cBN^^^^cBN^co^s^^ro-e^mb^o mu hm«<7>3? 

fcUf*, cBN, WC^^(D^5)-efe^Ti % V, Cr, Zi\ Nb, Mo, Ta, Hf\ Fe, Ni, Cu, Si^ 
[0057] [^4] 
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cBN 
(•ffc?!t%) 






Li (ffift%) 


Mg 


38 


90 


0.020 


0.016 




39 


90 


0.020 


0.015 


V:0.0005 


40 


90 


0.020 


0.015 


VO.OOl 


41 


90 


0.020 


0.015 


V:0.01 


42 


90 


0.020 


0.015 


VO.l 


43 


90 


0.020 


0.015 


V:i.O 


44 


90 


0.020 


0.015 


V:i.5 


45 


90 


0.020 


0.015 


V:2.0 


46 


90 


0.020 


0.015 


Ti:i.O 


47 


90 


0.020 


0.015 


Zr:i.O 


48 


90 


0.020 


0.015 


Nb:i.O 


49 


90 


0.020 


, 0.015 


Mo:i.O 


50 


90 


0.020 


0.015 


TaU.O 


51 


90 


0.020 


0.015 


Hfl.O 


52 


90 


0.020 


0.015 


Cr:i.O 


53 


90 


0.020 


0.015 


Cu:i.O 


54 


90 


0.020 


0.015 


Cu:2.0 


55 


90 


0.020 


0.015 


Fea.O 


56 


90 


0.020 


0.015 


Ni:i.O 


57 


90 


0.020 


0.015 


Si:i.O 


58 


90 


0.020 


0.015 


V:0.4,Ti:0.3,Zr:0.3 


59 


90 


0.020 


0.015 


V:0.8,Ti:0.6,Zr:0.6 



[0058] m&&&x~mtt%£tix^zcBNmi&ft<Dmmf&&nmviZo cbn#b*§ 

^SU^#;§JBiJ3iSV==400m/min.,-@3«Jii^d=0.2mm, 
3l?>f=0.2mm/rev., 

mmm-. io# 

[0059] [|g5] 
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(mm) 




38 


0.147 


10 


39 


0.150 


9 


40 


0.120 


15 


41 


0.115 


18 


42 


0.110 


20 


43 


0.105 


25 


44 


0.110 


21 


45 


0.165 


5 


46 


0.105 


24 


47 


0.106 


27 


48 


0.105 


24 


49 


0.105 


23 


50 


0.105 


22 


51 


0.106 


22 


52 


0.115 


15 


53 


0.105 


30 


54 


0.170 


4 


55 


0.115 


15 


56 


0.120 


12 


57 


0.118 


14 


58 


0.105 


25 


59 


0.170 


4 
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Nb, Mo, Ta, Hf, Fe, Ni, Cu, Siigr^ft^Pi-^)^^^J:«9> *y^n— J*7£$c£r{E 
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[i] tt&mtmm (cBNm^tfftmcBN&tti&^ztz.ib(Dm&ttk&^utt 

70Wm>Sk _h98 fcm%£JL 1 , 

[2] tt&mmm (cBNm^tm^cBNm^^i-^tc^(D^ut^t^^ 

[3] itfjffii^ft^cBN&H^ C&s Sr\ Ba:i3j;tfBe<07G^a>bMfif ftfc— «W±£ 
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[6] tufE^ft^N Tu V, Ci\ Zi\ Nb, Mo N Ta, Hf, Fe, Ni, Cu, SiO^^bighm 
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